A WIRELESS TERMINAL COMPRISING A CAMERA 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a wireless terminal comprising 
a camera, more particularly, the wireless terminal that can 
quickly display a zoomed picture with a desired scale factor, 

2. Description of the Related Prior Art 

In late years cellular telephones with a camera spread 
rapidly. This camera comprises electronic zoom function rather 
than optical zoom function, because a housing of the cellular 
telephone has to be made thin as possible. Japanese Patent 
Laid-Open No. 2002-077698 bulletin discloses an example of a 
method to zoom in or zoom out a picture by means of an electronic 
zooming . 

In an electronic zooming method, there are a method carried 
out by software and a method carried out by hardware. The 
electronic zooming method carried out by hardware performs cutout 
and pixel skipping of a picture. The method enables to form a 
picture with a normal scale factor and pictures with some fixed 
scale factors. However, a picture of an arbitrary scale factor 
cannot be formed. An operator, therefore, must change distance 
between a camera and an object to get a picture with a desired 
scale factor. The electronic zooming method carried out by 
software enables smooth zooming in small steps. However, as the 
number of the pixels of the picture increases, time to need for 
zooming increases. Particularly, it becomes difficult to 
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display a picture with a desired scale factor when speed of zooming 
rises . 

SUMMARY OF THE INVENTION 
5 In a preferred embodiment of the invention, a wireless 

terminal has an first electronic zooming means to zoom in or 
out a picture of an ob j ect by hardware, a second electronic zooming 
means to zoom in or out the picture of an object by software, 
a control unit to control the first and second electronic means, 

10 a display and an operation key section. In this embodiment, 
the first and the second electronic zooming means select 
predetermined scale factor respectively. A scale factor of a 
selectable picture is adjustable. The number of a scale factor 
that the first electronic zooming means can select is less than 

15 the number of scale factor that the second electronic zooming 
means can select. 

The wireless terminal can be a foldable type terminal that 
comprises a first housing and a second housing. This terminal 
can comprise a sensor outputting an output value that corresponds 

20 to an angle between the first housing and the second housing. 
The first or the second electronic zooming means can work according 
to the output value of the sensor. 

This wireless terminal enables quick and smooth zooming 
operation . 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will become apparent from the following 



3 



detailed description when taken with the accompanying drawings 
in which: 

FIG.l shows a block diagram of an example of the wireless 
terminal . 

5 FIG. 2 shows an example of an electronic zooming method by 

hardware . 

FIG. 3 shows an example of an electronic zooming method by 
software . 

FIG. 4 shows an example of electronic zooming operation. 
10 FIG. 5 shows an example of a flow of electronic zooming 

operation. 

FIG. 6 is a block diagram of other example of the wireless 
terminal. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG.l shows a block diagram of a cellular telephone with 
camera that is an example of a wireless terminal o^f the present 
invention. The cellular telephone has a camera section 1, a 
control unit 2, a memory 3 storing software, a LCD 4 and an operation 

20 key 5. The cellular telephone is a foldable telephone in which 
the first housing and the second housing were coupled with a 
hinge section. As for the cellular telephone, a straight type 
telephone having a housing can be utilized. The operation key 
5 is a cross-shaped key. Camera 1 does not comprise optics zooming 

25 function, but electronic zooming function. 

FIG. 2 shows an example of electronic zooming by hardware. 
In a picture displayed in the LCD of the camera, when one pixel 
is skipped in two pixels, for example, a picture reduced to 1/2 
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is displayed. Further, the picture reduced to 1/3 is displayed 
when two pixels are skipped in three pixels . As described above, 
one of limited several zoom pictures are selected step by step. 
Therefore, the electronic zooming by hardware cannot carry out 
5 zooming operation in small steps. An operator must adjust 
distance between the camera and an object in order to get a zoom 
picture with a desired scale factor. 

FIG . 3 shows an example of the electronic zooming by software . 
For algorithm used for operations such as transformation, 
10 expansion and reduction of picture, there are nearest-neighbor 
method, bi-linear method and bi-cubic method. 

The nearest-neighbor method calculates at what coordinate a pixel 
in a transformed picture was located ahead of transformation. 
A color of the pixel on the calculated coordinate is adopted 

15 as a color after picture transformation. In bi-linear method, 
weighted "average value of four colors in circumference of an 
interpolation point is adopted as a color of the interpolation 
point. Since mean value of colors of plural pixels is employed, 
a picture after transformation includes the color that is not 

20 included in a picture before transformation. Bi-cubic method 
carries out interpolation using cubic function based on values 
of 16 pixels in circumference of interpolation point. The 
algorithm changes a scale factor of a picture in small steps 
to zoom in or out the picture . However, zooming by software needs 

25 many steps. As a result, zooming operation needs long time. 
Further, if zooming speed becomes higher, it becomes difficult 
to smoothly adjust a picture to an arbitrary scale factor. 
Therefore, usability deteriorates. According to the present 
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invention, an operator combines smooth zooming process by 
software* and high-speed zooming process by hardware. 

FIG. 4 shows an example of an operation in a cellular 
telephone comprising a cross-shaped key as the operation key. 
5 An operator clicks the cross-shaped key one or several times 
to display a picture of the scale factor which is near to a desired 
zoomed picture. The operator continuously operates the 
cross-shaped key to finely tune a zooming scale factor. In this 
example, continuous pushing an upper part of the cross-shaped 

10 key zooms in a picture and continuous pushing a lower part of 
the key zooms out the picture. 

FIG. 5 shows an example of a zooming operation flow. For 
example, continuous pushing the cross-shaped key zooms in or 
out a picture by zooming step "1", and clicking the key zooms 

15 in or out the picture by zooming step "10". The zooming step 
is adjustable. FIG. 5 shows the example that the operator 
magnifies (or zooms in) a picture. The operation of zooming out 
a picture has the same flow as that shown in FIG. 5. The operator 
operates the cross-shaped key to start zooming operation (SI) . 

20 It is determined whether a camera is activated (S2) . When the 
camera is activated (YES of S2), it is determined whether a zooming 
scale factor is maximized (S3) . When a zooming scale factor is 
not maximized (NO of S3) , an operation mode of the cross-shaped 
key is determined (S4) . When the cross-shaped key is clicked 

25 " (NO of S4), the picture i's magnified (or zoomed in) by zooming 
step "10" (S7) . When the cross-shaped key is continuously pushed 
(YES of S4) , the picture zooms in by zooming step "1" (S5) . When 
the cross-shaped key is more continuously pushed (YES of S6) , 
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the picture continues to zoom in by zooming step "1" (S5) . In 
the operation f low, the operator selects a suitable cross-shaped 
key operation mode to smoothly and quickly display a picture 
with a desired scale factor. 
5 FIG. 6 shows a block diagram of a cellular telephone of a different 
embodiment. The telephone additionally has an A/D converter 7 
and a sensor 6. For example, the cellular telephone has a first 
housing, a second housing and a hinge section that combines the 
housings. For example, the first housing comprises a magnetic 

10 sensor, and the second housing comprises a magnet . This magnetic 
sensor outputs an output value almost corresponding to an angle 
between the first housing and the second housing. The A/D 
converter 7 converts the output value and the control unit 2 
selects a corresponding scale factor of a picture based on the 

15 converted value. Therefore, the operator can almost adjust a 
scale factor of a picture by means of changing the angle between 
the first housing and the second housing. In this example, a 
foldable type cellular phone has a liquid crystal display (LCD) 
on a back side and a front side. Watching a picture of the LCD 

20 on the back side, the operator can adjust a zooming scale factor 
of the picture. Both of the magnetic sensor and the magnet are 
located at opposite end of the hinge section. An operator can 
select whether the first electronic zooming means" or the second 
electronic zooming means operate according to the output value 

25 of the sensor. 

While the present invention has been described in connection 
with certain preferred embodiments, it is to be understood that 
the subject matter encompassed by the present invention is not 
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limited to those specific embodiments. On the contrary, it is 
intended to include all alternatives, modifications, and 
equivalents as can be included within the spirit and scope of 
the following claims. 



